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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see page 5, filed 04/24/08, with respect to claims 1 , 3, 4, 
and 6 - 9 have been fully considered and are persuasive. The 35 U.S.C 102 rejection of 
claims 1, 3, 4, and 6 - 9 has been withdrawn. 

Applicant argues that Shinoda et al., selecting a state having the Gaussian 
distribution number whose description length is minimum, for every state (Amendment, 
page 5). 

The examiner agrees, but this limitation is obvious over Shinoda et al., since 
Shinoda et al., disclose selecting a node set which makes the description length 
minimum, wherein a node set is considered as a state. Thus, that selected node set or 
state will have a minimum description length. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 1 , 3, 4, 6- 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Shinoda et al., (HMM Size Reduction using MDL Criterion, Japan, March 2002). 

As per claim 1 , Shinoda et al., teach an acoustic model creating method of 
creating an HMM (Hidden Markov Model) by optimizing, for each state, Gaussian 
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distribution numbers of the respective states constituting the HMM and retraining the 
optimized HMM using training speech data, the method comprising: 

setting plural types of the Gaussian distribution numbers from a predetermined 
value to a maximum distribution number for each of the plurality of states constituting 
the HMM ("model having a large number of distributions trained with sufficient training 
data"; page 1; introduction, lines 19-23); 

obtaining a set of respective training speech xN by matching in time series a 
plurality of the training speech data with respective states of an HMM having any one of 
the Gaussian distribution numbers from the predetermined value to the maximum 
distribution number ("large number of distributions"; page 2, section 3, lines 1, and 2; 
page 1, lines 19 - 23); 

computing a description length for each of the plurality of states; each state 
having the plural types of Gaussian distribution numbers using a Minimum Description 
Length criterion applied to the data xN ("Minimum Description Length criterion minimum 
is selected for each state"; page 1 ; introduction, lines 23, and 24); 

constructing the HMM in accordance with the state having the Gaussian 
distribution number whose description length is minimum, selected for every state ("re- 
estimate all HMM parameters"), and retraining the constructed HMM using the training 
speech data ("re-training HMM"; page 4, lines 5-7; page 5, lines 8-10); and 

performing speech recognition using the retrained HMM (page 4, section 5, lines 
1,and 2). 
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Shinoda et al., does not specifically teach selecting a state having the Gaussian 
distribution number whose description length is minimum, for every state. However, 
since Shinoda et al., disclose selecting a node set which makes the description length 
minimum; and defining a distribution set corresponding to the selected node set as a 
distribution of the state (page 4, lines 4 - 6). One having ordinary skill in the art at the 
time the invention was made would have found it obvious to select a state having the 
Gaussian distribution number whose description length is minimum in Shinoda et al., 
because that would help re-estimate all HMM parameters using the selected node set or 
state (page 4, line 7). 

As per claims 3, and 4, Shinoda et al., further disclose that the second term on 
the right side of the equation being multiplied by a weighting coefficient alpha, and the 
third term on the right side being omitted ("the second term is multiplied by penalty 
coefficient a"; page 3, lines 10, and 11). 

As per claim 6, Shinoda et al., further disclose that the Gaussian distribution 
numbers being the maximum distribution number ("large number of distributions"; page 
1, lines 19-23). 

As per claim 7, Shinoda et al., further disclose that the HMMs being syllable 
HMMs ("phonological"; page 5, lines 3 - 7). 
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As per claim 8, Shinoda et al., further disclose that the syllable HMMs having the 
same consonant out of the states constituting the syllable HMMs tie an initial state or at 
least two states including an initial state in the syllable HMMs, and the syllable HMMs 
having the same vowel tie a final state of the states having self loops or at least two 
states including the final state in the syllable HMMs ("initial model"; page 4, section 4, 
line 5 -page 4, line 7) 

As per claim 9, Shinoda et al., further disclose that a speech recognition device 
recognizes input speech using HMMs (Hidden Markov Models) as acoustic models for 
feature data obtained by feature analysis of the input speech, the HMMs created by the 
acoustic model creating method according to claim 1 being used as the HMMs which 
are the acoustic models ("used acoustic feature"; page 4, section 5, lines 1 - 6). 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LEONARD SAINT CYR whose telephone number is 
(571) 272-4247. The examiner can normally be reached on Mon- Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richemond Dorvil can be reached on (571) 272-7602. The fax phone 
number for the organization where this application or proceeding is assigned is (571)- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
LS 

07/24/08 

/Richemond Dorvil/ 

Supervisory Patent Examiner, Art Unit 2626 



